






































OIL DRILLING EQUIPMENT IN OPERATION

The drilling rig is the most obvious of all the equipment used by drillers and is
symbolic in the public’s mind of the oil and gas exploration industry. The rig consists of a
multitude of components, including wire rope, diesel engines, pumps, mud, wire screens,
bulk tanks, rubber hose and steel masts. In addition to the rig, there is the “down-hole”
equipment consisting in part of drill pipe, drill bits and casing pipe. Most of this equipment
is specifically designed and produced for oil and gas well drilling. Some of the other items
are general purpose products, not specifically designed for drilling, e.g., wire rope, pressure
gauges, etc. The cost of a fully equipped drilling rig can exceed $250,000.

No two drilling rigs are identical, although many of the parts are interchangeable.
However, all rigs perform the same basic function, that is, they drill a hole in the ground
by rotating a bit at the end of a string of drill pipe. Often the hole will be more than a mile in
depth and sometimes more than two miles.

_ A drilling rig is not a single unit, but is composed of a series of integrated parts which
work together to keep the “bit on the bottom and turning to the right”. These parts are
designed for different capacities and are matched so that they complement each other. The
design and matching of these units again depends to a large extent on the experience of the
engineer or driller. In spite of the individuality of each rig, all rigs consist of four major
groupings of components. These are: 1) The mast or derrick; 2) The draw works; 3) The
power supply; 4) The mud system.

The mast or derrick consists of structural steel mounted on a platform or substructure
above ground level. This provides clearance for the wellhead equipnient and control devices.
As a rule, the structural steel derrick is bolted so that it can be dismantled for transportation
from one site to another. Hoisting equipment is mounted on the derrick as a means of lifting
the string of drill pipe which is suspended from the centre of the derrick.

On the platform and approximately in the centre of the derrick is a “rotary table”.
A drill shaft, called a “kelly” is inserted through the rotary table with the drill pipe attached
to it. Power is applied to the rotary table which turns the kelly and the drill pipe. A bit is
attached to the end of the drill pipe and it is the chewing action of the bit while being turned
which drills the hole.

The draw works consists mainly of a hoisting drum and control mechanism. A heavy
steel cable is wound on to the drum. From the drum, the cable goes to the top of the derrick,
passes over a “crown block” and is attached to a travelling block which is suspended in the
middle of the derrick. The travelling block in turn, is attached to the top of the drill string.
The function of the draw works is to suspend the drill string in the hole and to lift it from
the hole as required. Since the drill string may be more than a mile in length, it is necessary
that the draw works have great strength.

Power is supplied to the drilling rig by a bank of diesel engines. Each engine usually
has from 125 to 150 h.p. and six or eight such engines form a power plant. The unit
provides all the power requirements for the drilling rig, for hoisting, for turning the rotary
table, for circulating the mud and all the ancillary operations.
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DRILLING CONTRACTORS

The early development of the oil and gas industry in Canada had, of necessity, to
rely upon the skills and equipment of drilling contractors from the United States. With the
discovery of the oil fields in Western Canada, drilling crews and complete rigs were moved
from sites in the United States to Alberta and other exploration areas in Canada. These
drilling contractors brought to Canada the skills, knowledge and methods of drilling opera-
tions used in the oil fields of Texas, Oklahoma and California. Without their assistance, it
would not have been possible to develop the oil and gas industry at the rate which was
achieved in the earlier days.

As time passed, Canadians acquired drilling skills and a number of Canadian drilling
companies were formed. Today the majority of the drilling contracting firms are Canadian-
owned and employ Canadian personnel. While these firms have acquired certain skills peculiar
to drilling in Canada, basically their operations are comparable to those of drilling contractors
in the United States.

Most drilling contractors in Canada have a limited number of rigs; a few have from
twenty to thirty rigs. With a few exceptions, the rigs are independently owned. Some are
owned by the oil companies, usually for use in “tight holes”, where the company wishes to
keep the drilling results highly confidential. In certain other instances, drilling contractors
are tied in with supply houses.

Drilling contracting is highly competitive and in recent years there has been a number
of failures and mergers. Also, the new holes being drilled are becoming deeper, requiring
larger and more powerful equipment, and greater resources and skills.

The drilling contractors are usually employed under contract by the oil producers.
When an oil company obtains exploration rights, it usually hires a drilling contractor to drill
exploratory holes. This hiring is normally done by tender and is highly competitive. With
the exception of the few rigs owned by the oil producers there is usually no corporate
relationship between the drillers and the large oil companies.

Most oil drilling equipment is purchased by the drilling contractors. However, certain
important components such as casing pipe, in some cases drill bits, and most of the wellhead
equipment are usually purchased by the oil producer. The wellhead equipment includes
pumping jacks, down hole pumps and wellhead assemblies.

- Itis of vital importance to the driller to keep his rigs operating at maximum efficiency.
Often he is drilling on a very tight schedule in order to meet contract deadlines. In many
instances, he is paid on the basis of footage drilled. Thus there is great incentive to keep the
rig operating at full capacity. Should the rig break down, either because of faulty equipment
or because of unforeseen underground conditions, heavy operating costs continue to be
incurred. In addition, there are the costs of new components, possible repairs to equipment
and the hole, and the cost of “fishing” for lost downhole components. It is essential, therefore,
that contractors take all possible precautions to aveid shut-downs.

Obviously, reliability is a prerequisite of oil drilling equipment. In order to ensure
the standards of such equipment, most specifications are laid down by the American Petroleum
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SUPPLY HOUSES

As mentioned earlier most of the equipment purchased by drilling contractors in
Canada is manufactured in the United States. When drilling operations first started on an
extensive scale in this country, drillers from the United States brought their equipment with
them. In most instances, comparable Canadian-made equipment was not available. As drill-
ing operations increased, United States supply houses opened branches in Canada to supply
and service drilling contractors. At first most of the customers were transplanted drillers
from the United States. When a number of Canadian-owned drilling companies were formed,
these too had to look to the same supply houses for their requirements. Furthermore,
drilling equipment moved readily into Canada on a duty-free basis. It can be said that the
market for oil drilling equipment in Canada has continued to be an extension of the United
States market, with the imported equipment being largely distributed through branches of
United States supply houses.

As a rule, the drillers do not deal directly with the manufacturers; most oil drilling

equipment is sold by or through the supply houses.

The supply houses normally deal only in equipment for the oil industry. Each carries
a wide range of components in warehouses located near the oil fields. Thus, they are in a
position to provide replacement parts on short notice. Also, the employees of supply houses
have a knowledge of all the products available for efficient drilling and can integrate the
various components to satisfy the needs of a drilling contractor. In a broad sense, the
supply house is the department store of the oil drilling industry, but in addition, it also
provides advice on a variety of subjects and gives on-the-spot service to the driller.

There are only a few major supply houses in Canada. Each operates a number of
warehouses and offices in close proximity to the oil fields. In addition to these large supply
houses, there are a number of smaller specialty houses which deal in limited ranges of
products.

With one exception, the major supply houses are branches of supply houses operat-
ing in the United States. The parents in turn are subsidiaries of steel or machinery producers
in the United States. In some cases a subsidiary firm has been incorporated in Canada while
in other cases business is carried on through unincorporated branch offices. The names and
chief affiliations of these companies are noted below:

1) National Supply Company—a subsidiary of Armco Steel Corporation, Pittsburgh;
2) Oil Well Supply Division, United States Steel Corporation, Dallas;

3) Continental Emsco Company Ltd., a subsidiary of Continental Emsco Company
of Dallas, a division of Youngstown Sheet and Tube;

4) Jones and Laughlin Steel Sales Co. Ltd. (Supply Division), Tulsa;
5) Mid-Continent Supply Company, Tulsa.

For practical purposes these supply houses may be considered as manufacturers’ sales
outlets. They promote the sale of their parent companies’ products and provide servicing
facilities. In order to round out their lines they also carry products of other companies
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CANADIAN MANUFACTURERS

Although the bulk of oil drilling equipment used in Canada is imported from the
United States there is, nevertheless, Canadian production of a range of components. It would
appear, however, that capacity exists in Canadian industry to increase production progres-

sively of a wider range of equipment.
Existing facilities in Canada fall into a number of categories:

Servicing and Repair: With the growth of the oil industry in Alberta, a number of
machine shops were established or expanded to service the industry. These shops could and
did provide prompt service to the drillers and the oil producers. Often they have been called
~ upon to replace components on short notice. Over the years, many of these firms have acquired
a detailed knowledge of certain types of drilling components. As their equipment has im-
proved, they have sometimes begun manufacture of a particular component which lends itself
to machine shop production. In some instances, the machine shops do process work, such as
threading and turning a component supplied by one of the large equipment manufacturers.
These finishing operations, performed in Alberta, enable the manufacturer in the United
States to ship his product without fear of damage in a much more economic manner than
would be the case if they were already finished. Also, there are certain advantages to stocking
only the blank forms, which can be threaded to the particular needs of the customer.

The major business of the machine shop is the repair and overhaul of used equipment.
A number of these firms now wish to expand their processing operationts. They believe they
have acquired sufficient knowledge and experience, plus adequate equipment to undertake
further processing of unfinished components.

Assembly Operations: A number of equipment manufacturers at present ship their
products to Canadian branches in knocked-down condition; the branch then assemblés the
components in whatever combination the user specifies. Wellhead assemblies, pumping
equipment, instruments and tank components are indicative of the range of equipment which
enters Canada for assembly. These operations are not manufacturing; the local branches are
warehouses, service depots and assembly and sales centres.

Many industries have had their beginning in assembly operations and over the years
have expanded, step by step, into processing in Canada. There are indications that a number
of Canadian branches of United States firms in the oil drilling equipment field either are
taking the first steps to manufacturing in Canada or are considering such steps. In many
instances, the local processing starts with the installation of a machine shop to finish the
rough forgings, castings or blanks which are obtained from the parent company or from
other sources.

Manufacturing: A number of companies manufacture complete oil drilling components
in Canada. Perhaps the outstanding example is sucker rods, which are manufactured by
Premier Steel Products Limited at Edmonton. A sucker rod is a high grade steel rod which
connects the pumping jack at the top of the wellhead to a pump at the bottom of the well.
This equipment is used on low pressure wells to bring the oil to the surface. The Canadian
market for sucker rod amounts to several million feet each year and until recently most
requirements were imported. Premier’s output is completely integrated since it starts with
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PROBLEMS FACING CANADIAN PRODUCERS

Canadian producers and potential producers of oil drilling equipment have faced, and
continue to face, serious problems. A number of these were mentioned by various manufac-

turers and are discussed below.

Specifications: To obtain market acceptance, production must meet the American
Petroleum Institute’s specifications. Producers indicated that this was not a problem and that
approval from A.P.I. was readily obtainable provided its standards were met.

Brand Names: Most of the critical equipment is purchased on the basis of established
United States brand names. Few Canadian producers have brand or trade names that are
known in this field. Some producers have met this problem by arranging to do processing on
imported components which carry brand names of United States manufacturers. In other
instances, such as Premier Steel, the domestic producer has undertaken a major campaign
to have its product accepted. This involved meeting A.P.I. specifications, obtaining acceptance
of the product by the supply houses and oil producers, arranging for field testing, providing
extensive field and service facilities, und taking prompt and adequate action to remedy any
difficulties which faced customers in using Premier’s product.

Service: Prompt service is of the greatest importance in selling oil drilling equipment.
Time and time again, drillers stressed the essential nature of prompt deliveries, adequate
stocks at the oil fields, and having skilled service personnel readily available. This often poses
problems, particularly for small firms; however, while some are able to provide their own
services, others rely on the supply houses for service to customers.

Research and Technical Development: Design and technical development of oil drilling
equipment is constantly changing. In the United States, the larger manufacturers spend much
time and money on research and technical improvement. Not all Canadian firms can afford to
do this. In those instances where the domestic firms cannot provide the necessary development
facilities, the solution is likely to be a licensing arrangement with u leading producer.

A number of Canadian manufacturers have found that the drillers are willing to experi-
ment with new products, especially if they are not involved in a critical function. This field
testing usually follows factory testing. It is an ideal method of proving a product under
operating conditions and at the same time introducing it to the industry.

Supply Houses: The supply houses are perhaps the single most important factor in
gaining access to the market. They can greatly assist a manufacturer in marketing his product.
On the other hand, the lack of acceptance of a product by the supply houses raises very real
obstacles for the manufacturer. At present, supply houses stock a variety of Canadian-made
equipment. However some Canadian manufacturers have stated that it is often a lengthy and
costly process to obtain acceptance of their product, especially if it competes with the products
of the supply house’s parent firm. It may mean numerous visits to the supply firms’ head
offices in Tulsa, Houston, or other centres. In fairness to the supply houses, they wish to be
fully assured of the quality and acceptability of the new product.

Dumping: A number of domestic manufacturers said they had found it difficult to sell
their products because manufacturers in other countries had lowered their export prices when







POSSIBLE DEVELOPMENT OF PRODUCTION

There is little doubt that there can and will be an expansion in the production of oil
drilling equipment in Canada. The rate at which this expansion takes place will be influenced

in large measure by:
1) the energy which Canadian manufacturers exert in attempting to enter this field,

2) the willingness of United States manufacturers to have certain processing carried

on in Canada,

3) the readiness of supply houses to stock and promote the sale of Canadian-made
equipment and,

4) the acceptance of Canadian equipment by drillers and the oil producers.

In addition to the above mentioned factors, such matters as exchange rates and the
outcome of the present Tariff Board investigation will have an important bearing on the
future production of this equipment in Canada.

Some of the Canadian firms attracted to this field may be large enough to carry on
the required research and development. Even for large firms, however, the limited size of the
Canadian market will make it difficult to recover expenditures for these purposes solely on the
basis of domestic sales. As a consequence, it would seem that many Canadian firms, large
and small, are likely to decide that there are advantages to entering into licensing or other
arrangements with producers in the United States. A licensing arrangement usually means
that the product can be marketed under the well established name of the licensor.

Manufacturers in the United States have often been reluctant to license their products
for production or processing in Canada. This reluctance results from the fact that such
companies have large productive capacities in their plants in the United States, where their
operations are often fully integrated. There are indications, however, that some United States
manufacturers are seriously considering certain production operations in Canada. As men-
tioned earlier, there are sometimes freight advantages in sending semi-finished items when
damage to expensive finishings can occur in transportation or where on-the-spot custom
processes are involved.

The elimination of the premium on the Canadian dollar has also made manufacture
in Canada more attractive. The change in exchange rate of several percentage points affects
considerably cost relationships between Canada and the United States.

Canadian producers sometimes have important advantages in the manufacture of
certain types of products. In many instances they are smaller than their counterparts in the
United States, and the smallness of their operations gives them a flexibility and a personal
touch which often is important in reducing costs. Recently, several Canadian firms have
undertaken to produce in Canada for North American markets, under arrangements with
companies in the United States. In these instances, it was found that manufacturing in
Canada was more economic than in the United States.

The supply houses hold one of the important keys to future production in Canada.
The degree to which they are willing to handle Canadian-made products will in considerable
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THE MARKET

It is difficult, if not impossible, to state precisely the size of the market in Canada
for oil drilling equipment. From the point of view of consumption, a considerable portion of
the cost to the driller or the oil company is for service. There is no available breakdown to
indicate that portion of the cost which is attributable to the equipment and that which is
service expense.

Import statistics in various special breakdowns have been compiled for the purposes
of this report. It should be kept in mind that these statictics do not show the value of the
services which are added in Canada. Neither do they reflect any further processing of such

components undertaken in this country.

In most instances, statistics have not been compiled for domestic production of equip-
ment used in the oil fields. One reason is that some of this equipment has a number of uses,
and once it leaves the factory it is impossible to know its ultimate use.

It has been possible, however, to obtain a considerable amount of useful information
about the market in terms of individual products and the value of imports of these products.
In 1959, total imports of oil drilling equipment amounted to about $47 million. In 1960,
total imports appear to have been approximately $45 million.

Two special tabulations of imports have been compiled in order to throw light on the
apparent size of the market for specific types of equipment. These are as follows:

1) For August, 1960, the detail of all invoices valued at $1,000 or more
2) For major items, imports for each month in 1960
The detail of these breakdowns is shown in the Appendices.

The following discussion deals with the market for the more significant types of
oil drilling equipment. (Appendix — Tables II and III)

Drill Bits and Parts: Drill bits and parts are the largest item in imports and consump-
tion of oil drilling equipment. During 1960, imports were valued at approximately $11
million. The sales value of these bits would, of course, be appreciably greater because of the
charges added for service.

Bits are manufactured in Canada for hard rock mining and for mining exploration
and are protected by tariff. Canadian production of mining bits, which range up to 434
inches in diameter, was valued at about $5 million in 1960.

The only bits made in Canada for use in the oil industry are seismic bits, which are
used in exploration work. These bits are similar to those used in mining. There is no produc-
tion in Canada of rotary rock bits used in drilling producing wells. The design of the latter
type of bit differs considerably from the mining and the seismic bit. Also, the rotary rock
bits are larger than the seismic bits, the most popular sizes being from 7% to 9% inches.

Considerable -skill and technical knowledge is involved in the manufacture of oil
drilling bits. The manufacturers of such bits in the United States carry on continuous and
extensive research and development to continually improve this key piece of drilling equipment.
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There are four large producers of oil drilling bits in the United States. One of these,
the Hughes Tool Supply Company, is the largest producer and supplies a substantial part of
the Canadian market. This company, and its other United States competitors, offer extensive
service and technical assistance to the drillers. Because the bit is a critical item in the drilling
process, the driller is reluctant to experiment with new brands. As a consequence, this is one
of the most difficult lines for a new producer to introduce. There is little doubt that entry
would be greatly facilitated through a licensing arrangement with an established producer
in the United States. An alternative would be for such a producer to establish a facility in
Canada, perhaps in conjunction with a Canadian firm. The breakdown of imports indicates
that the Canadian market for bits is sizeable and is concentrated in a limited range of sizes.

As mentioned previously, certain manufacturers in Canada are now producing seismic
bits for oil exploration. Since a good start has been made in this field, it would appear that
further expansion can be expected in the production and sale of this type of bit.

Wellhead Assemblies and Parts: The wellhead assembly or “christmas tree” is that
equipment used to maintain surface control of the well. It consists of an assembly of valves
which are cast or forged from steel and machined to close tolerances. It forms a seal which
prevents well fluids from flowing or leaking at the surface. These are made to rigid specifica-
tions and in some instances are intended to withstand pressures of as much as 10,000 Ibs.
per square inch. At the other end of the scale there are simple assemblies designed merely to
hold the weight of the tubing in the well.

Wellheads that are expected to have high pressures are equipped with heavy valves
and control equipment above the tubing head. This group of valves is generally referred
to as a christmas tree because of its shape and the large number of fittings which may at
times be painted in different colours to designate their function. Even low pressure types of
wells have some form of valve control and pressure gauge equipment incorporated into a
simple type of christmas tree.

Wellhead assemblies are not made in Canada. They are forged or cast, machined in
the United States, and are imported either as complete components for assembly or in
assembled form for installation. It is difficult to state the quantity of imports because some
are grouped with other products in the import statistics. There are indications, however,
that imports exceed $1 million per annum.

The forgings needed for high pressure assemblies are intricate and often involve
the use of multiple head hammers. Such equipment is not available in Western Canada;
certain manufacturers have said, however, that it would be feasible to do the machining in
Canada on the imported forgings. Other manufacturers have indicated that it would be
economic to make low pressure wellheads in the country.

Tool Joints: The drill bit at the bottom of the hole is suspended from the surface by
a long series of drill pipes. The pipe is manufactured in 30 foot lengths and is joined together
by “tool joints”. A joint is a fitting which is threaded so that two lengths of pipe may be
joined together. The fittings are either flash-welded or threaded to lengths of pipe.

The tool joint is a critical component of the drilling operation. It must not only connect
the drill pipe sections and support many tons of pipe but must also absorb the torque of
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drilling. The rotating action of the table at the top of the wellhead is transmitted through
the long, heavy string of pipe which extends down thousands of feet into the earth. As a
result, the twisting, grinding action of the operation is transmitted not only to the bit, but
also to the tool joints. Continuous wear and tension on these joints makes the string of
pipe susceptible to breakage at these points. As a consequence periodic renewal of the tool
joints must be made in order to maintain safety of operation. Failure at any one of these
joints due to metal fatigue could result in a very expensive fishing operation.

Tool joints are manufactured separately from the casing or steel drill pipe. At
present, Canadian production is negligible. Imports amount to approximately half a million
dollars per annum and are largely used in refurbishing drill pipe.

The Drill Collar: While the drill pipe weighs many tons, it is buoyed in the drill
hole by the drilling mud and by the hole itself. As a result, it is necessary to add weight just
above the drill bit. This is accomplished by placing drill collars in the drill string immediately
above the bit. A drill collar consists of a hollow shaft of alloy steel weighing from half a ton
to two tons.

Imports of drill collars during 1960 amounted to over $700,000. Production in
Canada has been limited to custom servicing work. Certain establishments in the West
depend to a large extent on the servicing of drill collars. The continuous wear and tear on
the drill collar as it turns the bit necessitates the renewal of its thread ends. These are best
serviced as close to the wellhead as possible.

At present, it is cheaper to purchase high quality drill collars directly from United
States manufacturers. However, the experience and development of the service industry in
the West has brought on-the-spot manufacturing of drill collars nearer. It is understood that
Canadian producers are investigating the feasibility of producing suitable high quality alloy
steel in Eastern Canada in blank form to be trepanned for further machining. The absence

of suitable trepanning machinery in Canada has been a definite barrier to the production of
drill collars.

The Mud System: Another important and critical phase of drilling is found in the
mud system. As the bit is lowered and continues to cut into the ground it produces cuttings
and fragments which must be carried away and discharged from the drilling process. At the
same time high temperatures are generated at the bit head, which must be dissipated
through the flow of mud. The mud also coats the wall of the hole and thus prevents the
seepage of water and foreign gases, reduces friction and gives a certain buoyancy to the
drill string.

The mud system starts at the slush pump which picks up the fluid from the suction
tank and delivers it to the stand pipe and mud hose swivel. From there it is pumped
down the drill pipe through the drill collars and out the bit jets, being forced around the bit
in the form of a jet stream under tremendous pressure. The fluid then passes upward around
the drill string and is pumped to the surface to a shale shaker or mud screen, where the
cuttings are removed. It is then passed through a desander which removes excess sand and
other coarser types of sediment. At this stage it re-enters the pumping cycle.

Although this operation may sound simple it involves highly specialized knowledge
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of ground formations, the techniques of drilling operations and a good chemical knowledge
of mud operations themselves. It is not surprising that specialists operate mud systems under
contract to the driller.

As the fluid used in washing away cuttings from the bit must have some viscosity
(or body), ground clay, bentonite or barytes is used for this purpose. The bentonite must be
of the swelling type in order that it may penetrate the porous walls of the hole and through
its absorption of water, swell and pack these holes. In this manner a thin coating of gelatine
material is absorbed by the drill hole itself. Other chemicals and coarse materials are also
added as required to pack fissures and rock strata which may be too large for the penetrating
effect of the swelling type of bentonite.

Until recently, the lack of production in Canada of swelling bentonite resulted in
substantial imports ($2,500,000 in 1959). However, bentonite mines have been located in
Alberta. When these are fully operative they will be sufficient to satisfy Canadian demands
for this type of mud.

The continuing high level of imports of slush pumps and parts offers a challenge to
manufacturers. During 1960, imports of such equipment were sizeable. Tanks, shaker
screens and related equipment are manufactured in Canada. The abrasive effect of pumping
the mud in conjunction with the shale and sand which it washes from the bit head creates a
large market for expendable parts. Pistons, valves, seats and liners must be continually
renewed in order to maintain efficient pressures during the drilling operation. Many service
establishments havé been located close to the drilling fields for this very reason. The high
level of imports suggests that further expansion may be made in the manufacture and
servicing of such fluid end parts in Canada.

Instruments: Instruments are used extensively in all phases of drilling, and in oil and
gas production itself. The combined imports of instruments for exploratory use, for drilling
and testing equipment, amount to over one and a quarter million dollars per year. It is not
known how much additional production is absorbed by the oil and gas industry from
Canadian sources. Existing Canadian production of instruments for other industries bears a
great similarity with those used in the oil and gas industry.

As the use of instruments for oil exploration and drilling is confined largely to that of
service groups such as seismographic survey teams, well logging teams, and other testing
groups, the instruments tend to be packaged as original equipment for them.

Surface Pumping Equipment: When pressures in the oilfield have fallen to the point
where the well will not produce under its own underground pressures, some method of
stimulating flow must be used. There are several ways of achieving this but the most common
is through the use of pumps placed at the bottom of the hole which are connected by a string
of sucker rods to a source of power on the surface.

The size of the pump or the pumping unit will depend to a great extent upon the
depths at which the pump is operating, the flow of oil which can be anticipated, and the
potential of the oil field itself. The power is provided to a jack by means of a small diesel
engine or through the use of an electric motor (see diagram). This power is transmitted
through reduction gears to give a slow rate of pumping action which may be as low as 20
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Total for 1960

January
February
March
April

May

June

July
August
September
October
November

December

IMPORTS OF SELECTED TYPES OF OIL AND GAS DRILLING EQUIPMENT

Drawworks
and parts

$565,622

7,847
56,170
7129
2,726
60,742
24,977
18,304
112,767
35,456
92,846
104,536
42,122

Power units
and parts

$1,229,988

167,921
69,078
27,480
36,139
45,013

317,316
23,441

131,177

143,214
75,852
49,708

143,649

Drill Collars
and parts

$703,041

49,931
121,603
42,757
24,430
61,003
104,389
61,564
33,395
29,340
87,373
63,061
24,195

TABLE Il

Tool Joints
and parts

$485,966

20,505
74,505
40,075
12,037
46,638
57,195
9,383
19,126
110,418
59,262
16,439
20,383

Drill Bits
and parts

$10,883,719

1,619,769
1,373,146
1,484,969
392,244
608,121
747,774
566,003
1,019,153
680,992
700,235
800,528
890,785

Mud and
Slush Pumps

$176,016

26,188
4,298
1,388
2,834

6,313
83,263
25,941

25,791

Cementing
Units

$304,858

49,258

48,985

158,256

NOTE: Imports of selected items of shipments valued at $1,000 and over, included in statistical classification 5482.

Centralizers

$ 30,078

1,974
3,999
6,074
4,209

12,128

1,694




LE

Total for 1960

Jﬁnuary
February
March
April

May

June

July
August
September
October

November

December

TABLE 11

IMPORTS OF SELECTED TYPES OF OIL AND GAS DRILLING EQUIPMENT cont'd.

Wellhead All Valves Walking Beams Power Storage

Scratchers Shoes Assemblies and parts and Crank Pumps Pumps Tanks
$56,826 $33,949 $273,656 $1,145,457 $1,695,724 $777,578 $333,044
1,565 - 14,381 86,514 75,681 48,890 30,886
7,726 — 33,518 125,275 161,600 79,109 49,230
11,785 9,479 51,164 183,968 117,427 39,374 41,415
2,287 3,879 14,479 88,221 53,494 58,341 73,782
3,147 3,700 19,557 70,436 181,336 26,733 24,039
3,165 — 11,536 44,335 197,097 179,857 9,248
4,991 1,847 62,328 83,432 137,745 63,368 3,978
8,499 10,784 24,396 97,006 205,317 71,199 34,482
— — 12,289 73,742 108,133 145,103 14,340
6,081 — 13,849 129,529 187,424 19,465 25,269
3,087 4,260 13,534 118,183 163,061 17,222 11,069
4,493 — 2,225 44816 107,409 28,917 15,306

NOTE: Imports of selected items of shipments valued at $1,000 and over, included in statistical classification 5482.

Drilling
Rigs

$846,859

76,155
67,193

139,731
292,557
236,489

23,566
11,168




































































































